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(54) HOLOGRAM RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hologram recording 
medium that achieves improved data recording characteristics 
and data reproduction characteristics using a object beam and 

a reference beam and concurrently realizes desired positioning ^ ^ 

of the object beam and the reference beam, or only the „ fN " ^ 

reference beam, and detection of the address of the region in ^_ _| ^ \\ J^ t 

which data are being recorded or from which data are being v u 

reproduced using a position control beam. -r^^^^zr^-r • r v-rzrz?rzrj ^ 

SOLUTION: The hologram recording medium has a hologram ^ i' a \ 
record carrier in which data can be holographically recorded, a \ \ ^ . s — " x s~sr \, \ 2 B 

1st antireflective film 21 formed on one surface of the hologram 1 



record carrier, and a 2nd antireflective film 22 formed on the \ ' s i & 

other surface of the hologram record carrier. Optical 
characteristics of the 1st antireflective film and optical 
characteristics of the 2nd antireflective film 22 are set different 
from each other. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS • - 

[Claim(s)] 

The hologram record medium characterized by having the hologram record carrier in which hologram 
record is possible, the 1st antireflection film prepared in one front face of said hologram record earner and 
the 2nd antireflection film prepared in the front face of another side of said hologram record earner and the 
optical property of said 1st antireflection film differing from the optical property of said 2nd antireflection 
film mutually. 

Said hotogram record carrier by irradiating the 1 st laser beam By being constituted so that record and 
playback of data can be performed, preparing a concavo-convex pattern in. the front face of said another side 
of a hologram record carrier, and irradiating the 2nd laser beam at said concavo-convex pattern The 
hologram record medium according to claim 1 characterized by being constituted possible [ detection of the 
address of the field where said 1st laser beam can be positioned, and record or playback of data is 
performed ]. 

Thehologram record medium according to claim 2 characterized by forming said 2nd antireflection film so 
that the reflection factor of said 2nd antireflection film to said 2nd laser beam may become large rather than 
the reflection factor of said 2nd antireflection film to said 1st laser beam. 

Thehologram record medium according to claim 2 or 3 characterized by forming said the 1st antireflection 
film and said 2nd antireflection film so that the reflection factor of said 2nd antireflection film to said 2nd 
raseVbeam may become large rather than the reflection factor of said 1st antireflection film to said 2nd laser 
beam. 

A holo^im record medium given in claim 2 to which each of reflection factors of said 1st antireflection 
film to said 1st laser beam and reflection factors of said 2nd antireflection film is charactenzed by being 
1 .0% or less thru/or any 1 term of 4. 

The hologram record medium according to claim 5 characterized by the reflection factor of said 2nd 
antireflection film to said 2nd laser beam being 2.0% or more. 

A^hologram record medium given in claim 2 to which the direction of said 1 st laser beam is characterized by 
wavelength being shorter than said 2nd laser beam thru/or any 1 term of 6. 

A hologram record medium given in claim 2 characterized by each thickness of said 1st and 2nd 
antireflection film being 1 .5 or less times of the wavelength of said 1 st laser beam thru/or any 1 term of 7. 

A hobgrim record medium given in claim 2 characterized by forming said 1st antireflection .film in the 
front face of said hologram record carrier in which said 1 st laser beam carries out incidence thru/or any 1 
term of 8. 

A hoZ&L record medium given in claim 1 characterized by equipping said hologram record carrier with 
the hologram recording layer prepared between the 1st light transmission nature substrate and the 2nd light 
transmission nature substrate, and said 1st light transmission nature substrate and said 2nd light transmission 
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nature substrate thru/or any 1 term of 9. 



[Translation done.] 



h t *://ww4.ipdl.„cipi.goj^^ 9/18/2006 



JF,2UU4-iMo9S,A [DETAILED DESCRIPTION] 



Page 1 Of 15 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

Upraise further the recording characteristic and reproducing characteristics of data which used body light 
and a reference beam for the detail about a hologram record medium, this invention uses position control 
light for coincidence, like a request, positions body light and a reference beam or a reference beam, and 
relates toThe hologra^i record medium which can detect the address of the field which is having record or 
playback performed. 
[Background of the Invention] 

Co°n 0 vLonally, the postscript mold optical recording medium represented by CD-R and DVD-R and the 
erasable optic Jl recording medium represented by CD-RW and DVD-RW are widely used Record 
medium for recording digital data. When recording data on the optical recording medium of these former, 
the laser beam by which intensity modulation was carried out is irradiated at the recording ayer of an 
^3^S^medi™n, the field of a recording layer is changed chemically and/or physically locally, and 
a record mark is formed. Data are expressed by the die length (record mark length from thefrrst transitton 
of a record mark to a trailing edge, and the die length (blank length) from the trailing edge of a record mark 
to the first fraction of the next record mark. That is, in these optical recording media, data are expressed in 
one dimension and recorded two-dimensional. 

However the further large-capacity-izing of the optical recording medium for recording digital data and 
Movement SXe speed of record/playback are called for with fast development of the information society 
Zcent years. Although the next-generation mold optical recording medium various now type is proved 
n order to realize this.The technique which accelerates large-capacity-izing and recoroVplayback attracts 
attention by recording the data of the letter of an image also in these, rather than recording data on an optical 
recordnig medium two-dimensional. Hologram record is mentioned as such a technique. In hologram record, 
the data of the letter of an image are recorded by the three-dimension target (three-dimensional) into an 
oXTrol^s ^Z. The g record medium which can record the data based on a hologram recording 
method is called a hologram record medium ('Holographic Data Storage' Sponger series m optical sciences 
76). 

KLgram recording method, the recording layer (hologram recording layer) of a ™°&™™° T * 
medium is irradiated at an include angle which is different in two coherent laser beams called body light and 
a reSii beam, respectively, and the interference fringe which generated and generated the interference 
fringe is recorded on a recording layer in three dimension as a hologram. Moreover, in reproducing the 
recorded data, a reference beam is irradiated at the recording layer in which the interference fringe was 
formed, and it restores the data recorded as a hologram. 

Abdicated by JP 2002-63733,A moreover, to the substrate of a hologram record medium The concavo- 
convex pattern used for detection of the address of the field which is performing positioning and record or 
Xybtck of body light and a reference beam, or a reference beam may be prepared. In this case By doubling 
the soot of the 3rd laser beam called position control light at this concavo-convex pattern at the time of 
record of data, or playback Positioning of body light and a reference beam or a reference beam can be 
performed, and it becomes possible to detect the address of the field which is having record or playback 
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performed now. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 

Thus^reflection of the laser beam on the front face of a substrate which did not become a problem from data 
Sng S i three dimension in a hologram record medium with the conventional optical recording 
medfum to which two-dimensional record is performed is considered to have big effect on record and 
maySc ofdata. For this reason, in a hologram record medium, the antireflection film is prepared I on foe 
See of a substrate, and it is thought that it is necessary to control reflection of the laser beam on the 
harmful front face of a substrate for record and playback of data by this. 

However when surface reflection of a substrate is sharply controlled with an antireflection film, even if it 
hradSes position control light at the concavo-convex pattern prepared in the substrate die reflected light 
obSned ^ifno frilly modulated but, for this reason, there is a problem that it becomes difficult to detect the 
SSTof^fidd which is having positioning, and record or playback of body light and a reference beam, 
or a reference beam performed. 

Therefore the purpose of this invention can raise the recording characteristic and reproducing characteristics 
of data ^hich used body light and a reference beam, uses position control light for coincidence, positions 
2S?^™idto»^£«n. or a reference beam like a request, and is to offer the jhotogro record 
medium which can detect the address of the field which is having record or playback performed. 
[Means for Solving the Problem] 

Saidourpose of this invention is equipped with the hologram record carrier which can hologram record data 
the i S Con film formed in one front face of said hologram record earner, and the 2nd anUreflection 
film taed m Sontface of another side of said hologram record carrier, and is attained by the hologram 
feSrd metl chaSerized by the optical property of said 1st antireflection film differing from the optical 
property of said 2nd antireflection film mutually. 

Even^if the hologram record carrier is constituted in this invention by the hologram recording layer which 
wTequS Se hologram recording layer at least, and was formed between the light transmi ssion 
nXre srstrate of a pair, and the light transmission nature substrate of a pair It may be constituted by the 
S^anS £on Xe'substrate L the hologram recording layer formed in one front face of a light 
transmission nature substrate, and you may consist of only hologram recording layers further. 

According to this invention, since the 1st antireflection film and 2nd antireflection film have a mutually 

SS«S^ pU«ty. bV setting up suitably the optical property of the 1 st antireflection film, and the 
onticTproperW of the 2nd antireflection film Controlling reflection of the body light in a hologram record 
caS surface^ and a reference beam Reflection of the position control light in a hologram record earner 
Mtoc£be secured, therefore the recording characteristic and reproducing characteristics of Vfce data 
Sng body Tght and a reference beam can be raised, and position control light is used for coincidence Luce 
Request Body light and a reference beam, or a reference beam is positioned, and it becomes possible to 
detect the address of the field which is having record or playback performed. 

In°the desirable embodiment of this invention, said hologram record carrier by irradiating the 1st laser beam 
ByteiBg riZri so that record and playback of data can be performed, pr W — . 
pattern in the front face of said another side of a hologram record earner, and madiating the 2nd lasei beam 
Sconcavo-convex pattern Said 1st laser beam is positioned, and it is constituted so that the address of 
the field where record or playback of data is performed can be detected. 

In°the ] still more desirable embodiment of this invention, rather than the reflection factor of said 2nd 

an ireflee ion film to said 1 st laser beam, said 2nd antireflection film is formed so that the direction of the 

reflection factor of said 2nd antireflection film to said 2nd laser beam may become large. 

According to the still more desirable embodiment of this invention, reflection of the 2nd laser beam is 
sTcuraWe f controlling reflection of the 1st laser beam in the front face of another side of a hologram record 
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earner. 



n the still more desirable embodiment of this invention, rather than the reflection factor of said 1st 
SJdSJSTto said 2nd laser beam, said the 1st antireflection film and said 2nd antrreflection film are 
formed so Aat the direction of the reflection factor of said 2nd antireflection film to said 2nd laser beam 
may become large. 

Acceding to the still more desirable embodiment of this invention, reflection of the 2nd laser beam in the 
fron^S side of a hologram record carrier is securable, controlling reflection of the 2nd laser 

beam in one front face of a hologram record earner. 

invention as for each of reflection factors of said 1 st antireflection film to the 1st laser beam, and 
refaction of tne 2nd antireflection film, it is desirable that it is 1 .0% or less, and it is more desirable 

that it is 0.5% or less. 

men each of reflection factors of said 1st antireflection film to the 1st laser beam l am [*ff™£« ors of 
the 2nd antireflection film is 1 .0% or less, reflection of the 1 st laser beam in both the front faces of a 
So^SS^er becomes possible [ controlling effectively the bad influence which it has on record 
and playback of data ]. 

MbrcLr in this invention it is desirable that the reflection factor of the 2nd antireflection film to the 2nd 
l^ser beam is more', it is more desirable that it is 3.0% or more, and it is desirable that it is especially 

4.0% or more. 

Whenthe reflection factor of the 2nd antireflection film to the 2nd laser beam is 2.0% or more, it becomes 
possible to modulate greatly the 2nd laser beam reflected by the concavo-convex pattern. 

Furthermore, in this invention, it is desirable that the wavelength of the 1st laser beam is shorter than the 
wavelength of the 2nd laser beam. 

Whenthe wavelength of the 1st laser beam is shorter than the wavelength of the 2nd laser beam it ^becomes 
p^sTble to prevent to disappearing [ a hologram record carrier exposes, and / data detenorate or ]-by the 
exposure of 2nd laser beam, authenticity. 

Ever, in this invention, it is desirable that each thickness of the 1st antireflection film and the 2nd 
antireflection film is 1 .5 or less times of the wavelength of the 1 st laser beam. 

Wnen the thickness of the 1st antireflection film and the 2nd antireflection ^J^"^^^^ 
wavelength of the 1st laser beam, since the membrane formation time amount of the 1st antireflection film 
S£ Z 2nd antireflection film can be shortened, it becomes possible to reduce a manufacturing cost and it 
not onW becomes possible to reduce ingredient cost, but it becomes still more possible [ preventing 
exfoliation by the stress of the 1st antireflection film and the 2nd antireflection film ]. 

sSdhrt antireflection film is formed in the front face of said hologram record carrier in which said 1st laser 
beam carries out incidence to this invention in a desirable embodiment. 

^dholoeram record carrier is equipped with the hologram recording layer prepared between the 1st light 
^SS. andY'nd light transmission nature substrate, and said 1st light 
nZTsuSrte and said 2nd light transmission nature substrate in the desirable embodiment of this 
invention. 

[Effect of the Invention] 

According to this invention, the recording characteristic and reproducing characteristics of the data ^ using 
body San Ta reference beam can be raised, position control light is used for coincidence : body ^1 ght and 
a refe enceCam or a reference beam is positioned like a request, and it becomes possible to offer the 
holog^ ^medium which can detect the address of the field which is having record or playback 
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performed. 

[Best Mode of Carrying Out the Invention] 

[0028] . * . 

Hereafter, the desirable embodiment of this invention is explained to a detail, referring to an accompanying 

drawing. 
[0029] 

the operative condition of this invention with desirable drawing 1 - it is the abbreviation notching 
perspective view showing the appearance of the hologram record medium applied like, and drawing 2 is the 
abbreviation expansion fragmentary sectional view of the part shown by A of drawing 1 . 
[0030] 

As shown in drawing 1 , the appearance of the hologram record medium 10 concerning this embodiment is a 
disk-like, and the hole is prepared in the central part. 

Although not limited about especially the outer diameter and thickness of the hologram record medium 10, 
if the ease of the handling by the side of a drive (hologram record regenerative apparatus) is taken into 
consideration, CD, DVD, etc. are the same as that of the outer diameter and thickness of the present optical 
recording medium (respectively 120mm, 1 .2mm), or considering as the size near this is desirable. 

[0032] " . . . 

As shown in drawing 2 , the hologram record medium 10 Moreover, the light transmission nature substrates 
1 1 and 12, The hologram recording layer 20 prepared among these, and the antireflection film 21 prepared 
in surface 1 la of the light transmission nature substrate 1 1, It has the antireflection film 22 prepared in 
surface 12a of the light transmission nature substrate 12, and the body light a, a reference beam b, and the 
position control light c are irradiated from the field side in which the antireflection film 21 is formed, and it 
is constituted so that record or playback of data may be performed by this. 
[0033] 

Although explained in full detail below, the body light a and a reference beam b are laser beams emitted 
from the same laser light source, and the wavelength is defined as lambda 0 in this specification. 

Moreover, the position control light c is a laser beam emitted from the laser light source from which the 
body light a and a reference beam b differ, and the wavelength is defined as lambda 1 (!=lambda0) in this 
. specification. 

As for the relation between wavelength lambda 0 and wavelength lambda 1 , it is desirable that it is 
lambda0<lambdal, and it is more desirable that it is 1.2xlambdaO<lambdaK2.0xlambdaO. 

If the relation between wavelength lambda 0 and wavelength lambda 1 is set up in this way, the hologram 
recording layer 20 exposing, and data deteriorating or disappearing by the exposure of the position control 
light c, will be lost. 
[0037] 

Moreover, in order to realize large-capacity-izing and improvement in the speed, it is desirable to set it as 
the range of 350nm thru/or 550nm as wavelength lambda 0. Moreover, if the wavelength of lambda 1 is too 
long, since it will be necessary to enlarge the concavo-convex pattern which resolution gets worse and is 
explained below, or to make it deep, as for the wavelength of lambda 1, it is desirable that it is under 2 
double [ of lambda 0 ]. 
T00381 

The light transmission nature substrates 1 1 and 12 are disc-like substrates with which the light transmittance 
in wavelength lambda 0 and wavelength lambda 1 consists of an ingredient high enough at least. The light 
transmission nature substrate 1 1 also plays a role of a base for securing the mechanical strength for which 
the body light a, a reference beam b, and the position control light c are made to penetrate, the light 
transmission nature substrates 1 1 and 12 protect the hologram recording layer 20 physically and chemically 
while the light transmission nature substrate 12 plays the role which makes a reference beam b and the 
position control light c penetrate, and the hologram record medium 10 is asked. Therefore, it is necessary to 
determine in consideration of these about the ingredient and thickness of the light transmission nature 
substrates 1 1 and 12. 
[0039] 

Although the light transmission nature substrates 1 1 and 12 can be formed using various ingredients, it is 
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desirable to be able to use glass, the ceramics, and resin and to use resin or glass among these for example. 
Polvolefin resin, especially amorphous polyolefm resin are very desirable from a viewpoint that 

resin! acrylic resin, an epoxy resin, polystyrene resin, polyethylene resin, polypropylene resin, 
silicone resin fluororesin, ABS plastics, urethane resin, polyolefm resin, etc. are mentioned and a 
bfrXgS becomes small especially as such resin. Moreover, as glass, soda lime glass, alumino silica 
glass, synthetic quartz glass, etc. are mentioned. 

MotSver as for the ingredient of the light transmission nature substrates 1 1 and 12, it is desirable to have 
the rXctive index almost equivalent to the hologram recording layer 20 in order to prevent the reflection in 
an interface with the hologram recording layer 20. 

^^positioning the body light a and a reference beam b towards the rim section near [ the ] the core, the 
c^cavo°convex pattern 1 3 fof specifying the address of the field which is performing current, record, or 
playback is spirally formed in surface 12a of the light transmission nature substrate 12. 

Although explained in full detail below, to the concavo-convex pattern 13 the beam spot of the position 
control tight c is irradiated, and while performing positioning of the body light a and a reference beam b by 
Sting toe reflected light obtained, the address of the field which is performing record or playback is 
detectable now. 

Therefore as a concrete configuration of the concavo-convex pattern 13 as long as address detection is 
possible in the positioning list of the body light a and a reference beam b, it is not limited especially, the 
sa^e pattern L the pit train formed in substrates, such as CD-ROM, may be used as a concavo-convex 
pS it^id Z same pattern as PURIGURUBU formed in substrates, such as CD-R, may be used as a 
concavo-convex pattern 13. 

fusing the same pattern as a pit train as a concavo-convex pattern 13, address information can be given 
to the Sngth of a pit, and the die length between pits, and address information can be given to the 
wobble when using the same pattern as PURIGURUBU as a concavo-convex pattern 13. 

Moreover, concentric circular is sufficient as the concavo-convex pattern ^^*Z^»£ ^ 
like, it may stand in a row in the line. Furthermore, the concavo-convex pattern 1 3 does not need to be 
formed continuously and may be formed intermittently. 

Kody light a with the coherent hologram recording layer 20 and a reference and 
are the layefon which the interference fringe generated is recorded as a hologram^ <BR> [0047] 
EieSaUy flie^edient that forms the hologram recording layer 20 is not limited, and photosensitive 
ingredients, such as a photopolymer, can be used for it. 

Although the hologram recording layer 20 and the light transmission nature substrates 1 1 and 12 may touch 
o^rectiy they may make the protective coat for preventing degradation of the hologram recording layer 20 
in Sene alng ttiese. When preparing a protective layer between the light transmission nature substrates 
11 S?2^nd the hologram recording layer 20, it is desirable that the protective layer has the refractive 
JndS almoTt equivalenfto the light transmission nature substrates 1 1 and 12 and the hologram recording 
layer 20. 

Hereafter the layered product containing the light transmission nature substrates 1 1 and 12 and the 
hologram' recording layer 20 is called "hologram record earner." 

AHhnLh antireflection films 21 and 22 are thin films for reducing reflection of the light in the front faces 
U^SrfS^Slmtaion nature substrates 1 1 and 12 and are not limited especially, respectively, 
it is desirable to constitute by the layered product (inorganic multilayers) of two or more inorganic film. 

SnAii embodiment, although antireflection films 21 and 22 are directly formed in the front faces 1 la and 
2a of li^ttansmission nature substrates 1 1 and 12, respectively, other layers may intervene between 
an arrfireflecrion film 21 and the light transmission nature substrate 1 1, and other layers may intervene 
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between an antireflection film 22 and the light transmission nature substrate 12. Furthermore, other layers 
mav intervene between an antireflection film 21 and the light transmission nature substrate 1 1 and between 
an antireflection film 22 and the light transmission nature substrate 12. When preparing other layers between 
the light transmission nature substrates 1 1 and 12 and antireflection films 21 and 22 it is desirable that other 
layerfhave the refractive index almost equivalent to the light transmission nature substrates 1 1 and 12 and 
the hologram recording layer 20. 

The 5 o P tical property of an antireflection film 21 differs from the optical property of an antireflection film 22 
mutually Specifically In this invention, the reflection factor of the antireflection film 21 to the laser beam of 
wavelength lambda 0 R21 (lambda 0), The reflection factor of the antireflection fihn 21 to the aser beam of 
wavelength lambda 1 R21 (lambda 1), The reflection factor of the antireflection film 22 to the laser beam of 
wavelength lambda 0 R22 (lambda 0), It is desirable that R22 (lambda 1) is filling at least a degree type (1) 
and one side of (2) for the reflection factor of the antireflection film 22 to the laser beam of wavelength 
lambda 1, and it is more desirable to fill both. 
[0053] 

R22(lambda 0) <R22 (lambda 1) (1) 
R21(lambdal)<R22 (lambda 1) (2) 

this operative condition - the antireflection film 21 and antireflection film 22 of the hologram record 
medium 10 which are applied like are filling a formula (1) and the both sides of (2). 

Controlling reflection of the body light a in surface 12a of the light transmission nature substrate 12, and a 
reference beam b, when the formula (1) is filled Since it becomes possible to secure reflection of the 
position control light c in surface 12a of the light transmission nature substrate 12 to some extent The 
reflected light obtained when the position control light c is irradiated at the concavo-convex pattern J3 can 
fully be modulated, controlling the bad influence to the record and playback of data by reflection of the 
body light a and a reference beam b. 

Moreover, since it becomes possible to secure reflection of the position control light c in surface 12a of the 
tight transmission nature substrate 12 to some extent, controlling reflection of the position control light c m 
surfaced iTof the light transmission nature substrate 1 1 when the formula (2) is filled The reflected light 
obtained when the position control light c is irradiated at the concavo-convex pattern 1 3 can tully be 
modulated, controlling the bad influence to the record and playback of data by reflection of the position 
control light c. 

Whena concrete numeric value is mentioned and explanation is added, as for R21 (lambda 0) which is the 
reflectionlctor of the antireflection film 21 to the laser beam of wavelength lambda 0, it is desirable that it 
L 0% or less, and it is more desirable that it is 0.5% or less. It becomes possible to control effectively the 
bad influence which reflection of the body light a in surface 11a of the light transmission nature subslrate 1 1 
and a reference beam b has on record and playback of data, if a reflection factor R21 (lambda 0) is set up to 
1 0% or less. If a reflection factor R21 (lambda 0) is set up to 0.5% or less, reflection of the body light a in 
surface 1 la of the light transmission nature substrate 1 1 and a reference beam b wi 1 become possible 
[ controlling more effectively the bad influence which it has on record and playback of data ]. Since he 
body light a and a reference beam b have a predetermined incident angle and an antireflection film 21 
SadiaS so that it may mention later, it is desirable the largest possible incident angle and that it :n ; within 0 
times thru/or desirable limits which the reflection factor R21 (lambda 0) mentioned above in the range of 0 
times thru/or 55 degrees 45 degrees preferably. 

Ever, also as for R22 (lambda 0) which is the reflection factor of the antireflection film 22 to the laser 
beam of wavelength lambda 0, it is desirable that it is 1 .0% or less, and it is more desirable that it is 0.5% or 
iess If a reflection factor R22 (lambda 0) is set up to 1 .0% or less, the bad influence which reflection of the 
body light a in surface 12a of the light transmission nature substrate 12 and a reference beam b has on record 
and playback of data If it becomes possible to control effectively and a reflection factor R22 (lambda 0) is 
set up to 0 5% or less, reflection of the body light a in surface 12a of the light transmission nature substrate 
1 2 and a reference beam b will become possible [ controlling more effectively the bad influence which it has 
on record and playback of data ]. It is desirable the largest possible incident angle and that it is within 0 
times thru/or desirable limits which the reflection factor R22 (lambda 0) mentioned above in the range of 0 
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times thru/or 55 degrees 45 degrees preferably. 

Furthermore as for R21 (lambda 1) which is the reflection factor of the antireflection film 21 to the laser 
beam of wavelength lambda 1, it is desirable that it is 1.5% or less, and it is more desirable that it is 1.0% or 
less If a reflection factor R21 (lambda 1) is set up to 1 .5% or less, the bad influence which reflection of the 
position control light c in surface 11a of the light transmission nature substrate 1 1 has on record and 
playback of data If it becomes possible to control effectively and a reflection factor R21 (lambda 1) is set up 
to 1 0% or less, reflection of the position control light c in surface 1 1 a of the light transmission nature 
substrate 1 1 will become possible [ controlling more effectively the bad influence which it has on record and 
playback of data ]. That the numeric value higher than the upper limit of the desirable numeric value of a 
reflection factor R21 (lambda 0) is permitted as an upper limit of the desirable numeric value of a reflection 
factor R21 (lambda 1) here It is because the bad influence which reflection of the position control light c m 
surface 1 la of the light transmission nature substrate 1 1 has on record and playback of data is smaller than 
the bad influence which reflection of the body light a in surface 1 la of the light transmission nature 
substrate 1 1 and a reference beam b has on record and playback of data. 

And it is desirable that it is 2.0% or more, as for R22 (lambda 1) which is the reflection factor of the 
antireflection film 22 to the laser beam of wavelength lambda 1 , it is more desirable that it is 3.0% or more, 
and it is especially desirable that it is 4.0% or more. If it becomes possible to modulate greatly the reflected 
light obtained when the position control light c is irradiated at the concavo-convex pattern 13 if a reflection 
factor R22 (lambda 1) is set up to 2.0% or more and a reflection factor R22 (lambda 1) is set up to 3 0 /o or 
more If it becomes possible to modulate the reflected light more greatly and a reflection factor R22 (lambda 
1) is set up to 4.0% or more, it will become possible to modulate the reflected light very greatly. 

As°for antireflection films 21 and 22, it is desirable as above-mentioned to constitute by the layered product 
(inorganic multilayers) of two or more inorganic film. As an ingredient for forming the inorganic film, 
sulfides and such mixture, such as fluorides, such as oxides, such as Ti02, Y203, Si02 and aluminum 203, 
and Zr02 Ce02, ZnO, and MgF2, A1F3, and ZnS, are mentioned, and antireflection films 21 and 22 can be 
constituted by carrying out the laminating of two or more sorts of inorganic film, for example The optical 
property of antireflection films 21 and 22 becomes it is possible to adjust by the thickness and lamination of 
the ingredient of each inorganic film and each inorganic film, therefore possible [ forming the antireflection 
films 21 and 22 which have the above-mentioned property by choosing suitably the thickness and 
lamination of the ingredient of each inorganic film, and each inorganic film ]. 

Drawing 3 is the abbreviation sectional view of antireflection films 21 and 22. 

Kaliinating of the inorganic film 31, 32, 33, 34, 35, 36, and 37 of seven layers is carried out to this 
order and the antireflection films 21 and 22 shown in drawing 3 are formed. The inorganic film 31, 35, and 
37 is formed among these with an ingredient with a refractive index lower than the light transmission nature 
substrates 1 1 and 12 (it is called a "low refractive-index ingredient"). The inorganic film 32 34, and 36 It is 
formed rather than the light transmission nature substrates 1 1 and 12 with a little high ingredient (it is called 
a "medium-refractive-index ingredient") of a refractive index, and the inorganic film 33 is formed rather 
than the medium-refractive-index ingredient with the ingredient with a still higher refractive index (it is 
called a "high refractive-index ingredient"). 
[0063] 

A refractive index means the refractive index in wavelength lambda 0 here. 

Whenthe refractive indexes of the penetrable substrates 1 1 and 1 2 are 1 .47 thru/or 1 .60 As a low refractive- 
index ingredient, the constituent which makes a principal component fluorides, such as MgF2 and A1F3, and 
the simple substances and such mixture of Si02, or these can be used. As a medium-refractive-index 
ingredient, the constituent which makes a principal component Y203, aluminum203, Zr02, and the mixture 
of ZnO and Si02 or these can be used. As a high refractive-index ingredient The constituent which makes a 
principal component sulfides, such as Ti02, Ce02, and ZnS, or these can be used. 

As°for these inorganic film 31, 32, 33, 34, 35, 36, and 37, it is desirable to be able to form and to form from 
viewpoints, such as control of thickness, especially using a vacuum deposition method or a spatter using a 
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spatter, a vacuum deposition method, a sol gel process, etc. 

E2 066 -L ,c an A -in formed with the low refractive-index ingredient, The inorganic film 

ingredient, and the » *™£2_ 

very low reflection factor. 

Sore, when antireflection films 21 and 22 have the lamination shown in tawinfci , •• becomes 

S^TSml^ 
antireflection films 21 and 22, further, and it is not desirable. 

She record approach of data and the playback approach for the hologram record medium 1 0 
concerning this embodiment are explained. 

EU is the diagram of .he hologram record regenerative apparatus which records data on the hologram 
record medium 1 0, and is reproduced. 

Kwnmd^W^^^ 
sensors 113. 

beam b by the beam splitter 103. 
control light c. 

of record of data. 

[0076] rarries out incidence of the predetermined incident angle 

On the other hand a ^^^^^S^ record medium 10 through a lens 110, 
theta to the front face °f the an ^ e< l tlo " n 1 ™ ^ tl c a l path of a reference beam b, since the shutter is not 

and playback ]. 

Sore, both the body light a and the reference beam b are irradiated by the hologram record medium 10 
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at the time of record of data, and thereby, in the hologram recording layer 20 contained in the hologram 
record m^dnmi 1 0, the interference fringe by the body light a and the reference beam b is generated, and it is 
recorded as a hologram. 

On the other hand a reference beam b is irradiated by the hologram record medium 10 at the time of 
mavbLk oTdaCby this, the hologram currently formed in the hologram recording layer 20 is the form of 
Hgh^ and is re^oducVand the payback light d containing the image of a hologram is received by image 
sensorTi 1 3 toough a lens 1 1 1 . The hologram image contained in playback light is changed into data by 
image sensors 113. 

K! the other hand it is reflected by the half mirror 106 and the position control light c advances the same 
onticS oath as *o 'body light a, after passing a half mirror 107. The focus of the position contro light c is 
^S^ih^^^aicx pattern 1 3 prepared in the light transmission nature substrate 1 2, and 
SrmeTsition^ntrol light e reflected by the concavo-convex pattern 13 is detected by the position 
£££2? U ?^d"ositionSg of the body light a and a reference beam b, or a reference beam b is earned 
out, the address of the field which is performing current, record, or playback is detected. 

ThaUs first based on the reflection from surface 1 2a of the light transmission nature substrate 12 a 
postt on transducer 1 1 2 generates a focal signal and generates a position signal based on the concavo- 
convex paSm 13. A focal signal and a position signal are supplied to a dnvmg means not shown), and a 
driving meeTmoves the hologram record medium 10 in the direction of a field correctly based on a 
™S33movmg the hologram record medium 10 in the thickness direction correctly based on a 
Lea sfgnaf Consequently, me body light a and a reference beam b, or a reference beam b is positioned 
SrreaW By tL driving means, the body light a and a reference beam b, or a reference beam b can also be 
P^tioned by moving .the whole optical system containing a mirror, a lens, etc. instead of moving the 
hologram record medium 10. 

Data are recorded on the hologram record medium 10 using the hologram record regenerative apparatus 100 

mentioned abo£ In the hologram record medium 10 applied to ^bo^ent when 
reproducing data from the hologram record medium 10 Since the reflection factor R22 (lambda 1) of the 
S^SfSn^to the position control light c whose wavelength is lambda 1 is set up greatly enough 
S ^Enforcement of the position control light e reflected by the antireflection film 22 formed in surface 12a 
of the ^Heht transmission nature substrate 12 is fully large. With therefore, the position transducer 1 12 By 
S^taifli^S^iittol light e reflected by the antireflection film 22, it becomes possible to ensure 
aSSofthe field which is performing current [ of the body light a and a reference beam b / 
positioning and current ], record, or playback. 

Moreover the reflection factor R22 (lambda 0) to the body light a and a reference beam b an antireflection 
film 22 I S n^ Tis set up smaller than the reflection factor R22 (lambda 1) to the position control l^t c The 
^influence to the record or playback of data resulting from ^^^^^Zg& fll 
the light transmission nature substrate 12 and a reference beam b being controlled, ther efore the body light 
and a reference beam b reflecting it in surface 12a of the light transmission nature substrate 12 can be 
controlled effectively. 

InTs embodiment, furthermore, the reflection factor R21 (lambda 1) of ^F^^^ 1 t0 
position^ontrol light c Since it is set up smaller than the reflection factor R22 (lambda ) of the 
Section film 22 to the position control light c The bad influence to the record or playback of data 
StinT from Reflection of the position control light c in surface 1 la of the light transmission ^ 
substrTt! 1? being controlled, therefore the position control light c reflecting it in surface 1 1 a of the light 
transmission nature substrate 1 1 can be controlled effectively. 

[ nrawL 5 is a diagram which shows other examples of the hologram record regenerative apparatus which 
records data and is reproduced to the hologram record medium 10. 

As°shown in drawing 5 , the hologram record regenerative apparatus 200 is equipped with the 1st laser light 
wSiSei light source 202, a beam splitter 203, a shutter 204, the space optical modulator 
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205, mirrors 206 and 208, a half mirror 207, lenses 209, 210, 21 1 , and 212, a position transducer 213, and 
image sensors 214. 

Thelst laser light source 201 is the light source which generates the laser beam of wavelength lambda 0, 
and the laser beam emitted from the 1 st laser light source 201 is divided into the body light a and a reference 
beam b by the beam splitter 203. 

On the other hand, the 2nd laser light source 202 is the light source which generates the laser beam of 
wavelength lambda 1 , and the laser beam generated by the 2nd laser light source 202 is used as a position 
control light c. 

On the optical path of the body light a, the shutter 204, the mirror 206, the space optical modulator 205, and 
the lens 209 are arranged, and the body light a has and carries out incidence of the predetermined incident 
angle phi to the front face of the antireflection film 21 of the hologram record medium 10 at the time ot 
record of data. 

On the other hand, since the body light a is interrupted by the shutter 204 at the time of playback of data, the 
body light a will be irradiated by the hologram record medium 10 at the time of record of data. The space 
optical modulator 205 formed on the optical path of the body light a is equipment which carries out the 
pattern modulation of the body light a superficially according to the data which should be recorded. 

On the other hand, a reference beam b has and carries out incidence of the predetermined incident angle 
theta to the front face of the antireflection film 21 of the hologram record medium 10 through a lens 210 
after being reflected by the mirror 208. On the optical path of a reference beam b, since the shutter is not 
formed, a reference beam b is irradiated by the hologram record medium 10 [ at both times of record of data, 
and playback ]. 

Therefore, both the body light a and the reference beam b are irradiated by the hologram record medium 10 
at the time of record of data, and thereby, in the hologram recording layer 20 contained m the hologram 
record medium 10, the interference fringe by the body light a and the reference beam b is generated, and it is 
recorded as a hologram. 

Onthe other hand, a reference beam b is irradiated by the hologram record medium 10 at the time of 
playback of data, by this, the hologram currently formed in the hologram recording layer 20 is the form ot 
light, and is reproduced, and the playback light d containing the image of a hologram is received by image 
sensors 214 through a lens 212. The hologram image contained in playback light is changed into data by 
image sensors 214. 
r00931 

On the other hand, after the position control light c passes a half mirror 207, incidence of it is . 
perpendicularly carried out to the front face of the antireflection film 21 of the hologram record medium 10 
through a lens 211. 

ffefocus of the position control light c is doubled with the concavo-convex pattern 13 prepared in the light 
transmission nature substrate 12, and while the position control light e reflected by the concavo-convex 
pattern 13 is detected by the position transducer 213 and positioning of the body light a and a reference 
beam b, or a reference beam b is carried out, the address of the field which is performing current, record, or 
playback is detected. 

Datfare recorded on the hologram record medium 10 using the hologram record regenerative apparatus 200 
constituted as mentioned above. In the hologram record medium 10 applied to this embodiment when 
reproducing data from the hologram record medium 10 Since the reflection factor R22 (lambda 1) of the 
antireflection film 22 to the position control light c whose wavelength is lambda 1 is set up greatly enough 
The reinforcement of the position control light e reflected by the antireflection film 22 formed m surface 12a 
of the light transmission nature substrate 12 is fully large. With therefore, the position transducer 213 By 
detecting the position control light e reflected by the antireflection film 22, it becomes possible to ensure 
address detection of the field which is performing current [ of the body light a and a reference beam b / 
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positioning and current ], and record/playback. 

[0096] n n mhHa fV> to the bodv lieht a and a reference beam b an antireflection 

%Z%s£££ZZ SS^fllon^c^foambda .) to *c position con™ o The 

and a reference beam b reflecting it in surface 12a of the light transmis S1 on nature substrate 12 can be 
controlled effectively. 

Kermore, the reflection factor R21 (lambda 1) of the antireflection film 21 to the position control light c 
SmTiHs se up smaller than the reflection factor R22 (lambda 1) of the antireflection film 22 to the 
Son conn-of 1 Sit c The bad influence to the record or playback of data resulting from reflection of the 
III ion contio ilht c in surface 11a of the light transmission nature substrate 1 1 being controlled, 
Kore^ ^sS control light c reflecting it in surface 1 la of the light transmission nature substrate 1 1 
can be controlled effectively. 

the hologram record medium 10 is close to 90 degrees, 
desirable that it can be made to change to 55 degrees or more. 

playback light d as the direction of incidence of the body light a and a reference beam b. 

the address of the field which is having record or playback performed. 

. 9/18/2006 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2004-151698,A [DETAILED DESCRIPTION] 



Pag? 12 of 15 



[Example] 

Hereafter, an example is hung up in order to make effectiveness of this invention clearer. 
[0105] 

The^orohous polyolefine substrate which has thickness with a thickness of 0.6mm and the refractive 
index of 1 52 is prepared. On an amorphous polyolefine substrate The thickness of 87nm, The inorganic 
film which consists of mixture of MgF2 and Si02 which has the refractive index of 1 .39 The thickness of 
91nm and the inorganic film which consists of Y203 which have the refractive index of 1 .75, The thickness 
of 66nm, and the inorganic film which consists of Ti02 which has the refractive index of 2 40, The 
thickness of 76nm, the inorganic film which consists of Y203 which have the refractive index of 1.75, the 
thickness of 129nm, the inorganic film which consists of mixture of MgF2 and Si02 which has the 
refractive index of 1 .39, thickness of 94nm, and inorganic film which consists of Y203 which have the 

refractive index of 1 .75, , , 

The inorganic film which consists of mixture of MgF2 and Si02 which has the thickness of 1 lOnm and the 
refractive index of 1 .39 was formed by the sputtering method in this order, and sample #1 [ equipped with 
the antireflection film containing two or more inorganic film ] was produced. 

Another amorphous polyolefine substrate which has thickness with a thickness of 0.6mm and the refractive 
index of 1 .52 is prepared. On an amorphous polyolefine substrate Subsequently, the thickness of " ton. 
The inorganic film which consists of mixture of MgF2 and Si02 which has the refractive index of 1 .39 The 
thickness of lOlnm, and the inorganic film which consists of Y203 which have the refractive index of 1 .75, 
The thickness of 46nm, and the inorganic film which consists of Ti02 which has the refractive index of 
2 40 The thickness of 108nm, and the inorganic film which consists of Y203 which have the refractive 
index of 1 75 The thickness of 86nm, and the inorganic film which consists of mixture of MgF2 and Si02 
which has'the refractive index of 1 .39, The thickness of 1 12nm, and the inorganic film which consists of 
Y203 which have the refractive index of 1.75, The inorganic film which consists of mixture of MgF2 ana 
Si02 which has the thickness of 1 07nm and the refractive index of 1 .39 was formed by the sputtenng 
method in this order, and sample #2 [ equipped with the antireflection film containing two or more inorganic 
film ] were produced. 

The°amorphous polyolefine substrate which has thickness with a thickness of 0.6mm and the refractive 
index of 1 52 is prepared. On an amorphous polyolefine substrate Furthermore, the thickness of 117nm, The 
inorganic film which consists of mixture of MgF2 and Si02 which has the refractive index of I .39, The 
thickness of 1 02nm, and the inorganic film which consists of aluminum 203 which has the refractive index 
of 1 62 The thickness of 63nm, and the inorganic film which consists of ZnS which has die refractive index 
of 2 30 The thickness of 72nm, and the inorganic film which consists of mixture of Zr02 and Si02 which 
has the'refractive index of 1.85, The thickness of 140nm, and the inorganic film which consists of mixture 
of MeF2 and Si02 which has the refractive index of 1 .39, The thickness of 96nm, and the inorganic film 
which consists of Y203 which have the refractive index of 1 .75, The inorganic film which consists of 
mixture of MgF2 and Si02 which has the thickness of 106nm and the refractive index of 1 .39 was formed 
by the sputtering method in this order, and sample #3 in which the antireflection film containing two or 
more inorganic film was formed were produced. 

The^efractive index was a value over the doubled-YAG laser which has the wavelength lambda of 532nm, 
and it was 1 23 times, 1 .27 times, and 1 .3 1 times the wavelength of a doubled-YAG laser of this, 
respectively, and all of the thickness of the antireflection film of sample #lm thru/or #3 were less than 1 .5 
times. 

ThelaLer beam of wavelength lambda was set as sample #1 , #2, and #3, the incident angle was set as 5 
times, it irradiated and the reflection factor was measured. The range of the wavelength lambda of a laser 
beam is 800nm, and it was changed from 500nm. 
[0110] 

The measurement result is shown in drawing 6 • 

aJ shown in drawing 6 , also in any of sample #1 , #2, and #3 , the reflection factor [ in / in wavelength 
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lambda / near 530nm ] was 0.5% or less. 

On the other hand, the reflection factor [ in / in wavelength lambda / near 780nm ] became about 5.0% in 
abbreviation 0.9% sample #3 about 3.1% in sample #2 in sample #1. 

Wnenthis uses amorphous polyolefine (refractive index: 1.52) as an ingredient of a light transmission nature 
substrate, While preparing the antireflection film of sample #2 in the front face of the light Jansmission 
nature substrate with which body light, a reference beam, and position control light are irradiated If the 
antireflection film of sample #1 or sample #3 is prepared in the front face of the light transmission natoe 
substrate of another side, the wavelength lambda 0 of body light and a reference beam is set as about 530nm 
ano the wavelength lambda 1 of position control light is set as about 780nm The recording characteristic and 
reproducing characteristics of the data using the body light a and a reference beam b can be raised, and 
position control light is used for coincidence. Like a request It turned out that the body light a and a 
reference beam b, or a reference beam b is positioned, and it becomes possible to detect the address of the 
field which is having record or playback performed. 

Fore^ample, as the light source of the laser beam of wavelength lambda 0, the doubled-YAG Taser which 
has the wavelength lambda of 532nm can be used, and the infrared semiconductor laser for CE ) which _ has 
the wavelength lambda of 780nm can be used as the light source of the laser beam of wavelength lambda 1 . 
[0115] 

ftreplaced with the amorphous polyolefine substrate of sample #1, sample #4 were produced like sample #1 
exSpi Taving used the soda lime glass substrate which has the thickness of 0.6mm, and tine refractive index 
of 1 52 it replaced with the amorphous polyolefine substrate of sample #2, and sample #5 were produced 
like sample #2 except having used the soda lime glass substrate which has the thickness of 0.6mm, and the 
refractive index of 1.52. 

In this way, when the relation between the obtained reflection factor of sample #4 and sample #5 and the 
wavelength lambda of a laser beam was measured, the same result as sample #1 and sample #2 was 
obtained. 
[0117] 

To^mple #1, #2, and #3, the doubled-YAG laser which has the wavelength lambda of 532nm was 
irradiated by different incident angle, and the reflection factor of sample #1, #2, and #3 was measured. 

TheSeasurement result about sample #2 is shown in drawing 8 , and the measurement result about sample 
#3 is shown for the measurement result about sample #1 in drawing 7 at drawin g 9 , respectively. 

aJ shown in drawing 7 thru/or drawing 9 , even if the incident angle of a laser beam changed 0 thru/or in 
nargeTeO de^e^Te reflectio^toTof sample #1, #2, and #3 is about 0.5% or less, and it turned out 
that 1% is not exceeded. 
[0120] 

When^heteflection factor of sample #4 and #5 produced in the example 2 was measured like the example 3, 
the same result as sample #1 and #2 was obtained. 

Modification various by within the limits of invention indicated by the claim without being limited Xo the 
above embodiment and example is possible for this invention, and it cannot be overemphasized that ,t is that 
by which they are also included within the limits of this invention. 

Fo^example, although the hologram record carrier of the hologram record medium 10 is equipped with the 
light transmission nature substrates 1 1 and 12 of a pair, and the hologram recording layer 20 prepared 
among these in said embodiment The hologram record carrier of the hologram record medium 10 The light 
transmission nature substrates 11 and 12 of a pair, It may not necessarily be required to have the hologram 
recording layer 20 prepared among these, and you may have the lamination from which a hologram record 
carrier differs. For example A single light transmission substrate and a single hologram recording layer 
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constitute a hologram record carrier. If an antireflection film can also be formed in me front face of a light 
Emission substrate and a hologram recording layer, respectively and it has mechanical strength with a 
stifi more sufficient hologram recording layer It is good, even if it constitutes a hologram record earner and 
formTan antireflection film in both sides of a hologram recording layer only by the hologram recording 
layer. 

Moraver, although the concavo-convex pattern 13 is formed in the light transmission nature substrate 12 
S in the opposite side with the direction of incidence of the body light a and a reference beam b in aid 
embodiment The concavo-convex pattern 1 3 so that it may not necessarily be required to prepare in the light 
transmission nature substrate 12 located in the opposite side and it may not become the 'hindrance of the 
optical path of the body light a and a reference beam b with the direction of incidence of fl* body light a and 
a reference beam b Although it is necessary to form the concavo-convex pattern 13 and the design of the 
conSvo-convex pattern 13 becomes complicated, an antireflection film 22 can also arrange an antireflection 
film 22 and the light transmission nature substrate 12 with which the concavo-convex pattern 13 was formed 
so that it may be located in the incidence side of the body light a and a reference beam b. 

Furthermore, in the hologram record regenerative apparatus shown in drawing4 and d rawing ^ ^though 
the position control light c is irradiated from the light transmission nature substrate 1 1 side at the concavo- 
convex pattern 1 3 It is not necessarily required to irradiate the position control light c from the light 
uTsmis P sion nature substrate 1 1 side at the concavo-convex pattern 13. By irradiating the positior » confrol 
light c from the light transmission nature substrate 12 side at the concavo-convex pattern 13, and detecting 
the position control light c reflected by the concavo-convex pattern 13 It may be made to perform 
POsSng of the body light a and a reference beam b, and address detection of the field where record or 
playback of data is performed actually. 

Moreover, in said embodiment, although the hologram record medium 10 has the disk-like appearance, the 
hologram record medium 10 is not necessarily required for having the disk-like appearance and die 
hologram record medium 10 may have the card-like appearance, the sheet-like appearance^he letter 
appearance of a block, etc., and it may be further constituted so that it may be built m a cartridge. 
[Brief Description of the Drawings] 

rDraSingll the operative condition of this invention with desirable drawing 1 , - abbreviation which shows 
the appearance of the hologram record medium applied like - it is a notching perspective ™w a Part 
[Drawing 21 Drawing 2 is the abbreviation expansion fragmentary sectional view of the part shown by A ot 

fpra wingil Drawing 3 is the abbreviation sectional view of an antireflection film. 

[T^wh^41 Drawing 4 is the diagram of the hologram record regenerative apparatus which records data on 
a hologram record medium and is reproduced. 

[Drawings! Drawing 5 is a diagram which shows other examples of the hologram record regenerative 

apparatus which records data and is reproduced to a hologram record medium „ 

drawing 61 Drawing 6 is a graph which shows the result of having measured the relation of the reflection 

factor of sample #1, #2, and #3, and the wavelength of a laser beam in an example 1 

rDrawing71 Drawing 7 is a graph which shows the result of having measured the relation between the 

reflection factor of sample #1, and the incident angle of a laser beam in an example 3 

fPrawingSI Drawing 8 is a graph which shows the result of having measured the relation between the 

reflection factor of sample #2, and the incident angle of a laser beam in an example 3 

rDrawingQI Drawing 9 is a graph which shows the result of having measured the relation between the 

reflection factor of sample #3, and the incident angle of a laser beam m an example 3. 

[Description of Notations] 

[0127] 

1 0 Hologram Record Medium 

1112 Light transmission nature substrate 

11a, 12a Front face 

13 Concavo-convex Pattern 20 <BR> Hologram Recording Layer 

21 22 Antireflection film 

31, 32, 33, 34, 35, 36, 37 Inorganic film 
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100 Hologram Record Regenerative Apparatus 

101 1st Laser Light Source 

102 2nd Laser Light Source 

103 Beam Splitter 

104 Shutter 

105 Space Optical Modulator 

106 107 Half mirror 
108 Mirror 

109, 110, 111 Lens 

112 Position Transducer 

113 Image Sensors 

200 Hologram Record Regenerative Apparatus 

201 1st Laser Light Source 

202 2nd Laser Light Source 

203 Beam Splitter 

204 Shutter 

205 Space Optical Modulator 
207 Half Mirror 

206 208 Mirror 

209, 210, 211, 212 Lens 

213 Position Transducer 

214 Image Sensors 
Body light 

b Reference beam 

c Position control light 

d Playback light 

e Reflected position control light 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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£R3Jfc^ii§§ 1 0 5 fc, a-757-10 6, 10 
=7-1 0 8fc, 1/VXl 0 9, 110, 111 

t, am^ihmi i 2£, -<*-v*.w\ 1 3t€r« 20 

A. TVS. 
[007 2] 

sg 1 <d u-*?ytm 1 0 1 a&g ao© w ye- A«r 

f££TS7fc»-e* 9 , SSf 1 O W1f7t« 1 0 1 

&ftf=p-ife-.ka, e-i»^u»*io3K*'9 

[007 3] 

— ^ 2 05 wif^as 1 o 2 ti&s a 1 «o w*f e 

-2,^^-r5^3iTfeO> »2<Dl/— !f>i«i 0 2lc 
.fcoT^^nfcWIfe-AaffiBWffiDtc tLTffl 31 

[007 4] 

%tt?£a(0)fcS&i:k:a, ->i"y* 1 0 4, &fflft&M 
§gl 0 5, A-759-1 0 6*5<fctfUVXl 0 9#BB 

a, fruv^L&mm&i o©K*fi»itBi2 1 ©*eic 

[007 5] 

a, i/-f-y£l 0 4lc.fcoTjS£*i&fr5, %lf*7ta 4 

i otsawsnscttcfts. «*fta©3t»±fc«» 

Sftfc^BftgfiiS 1 0 5 ESt-^S-r— *U:Lfc 
[0076] 

—7j, #!H)tba, 37-10 8fci9TS««ftft 
bvXl 1 Ofc^LT, *omB«l»l o© 
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p>nxav^*^fc46, *Dy5ABWi»i oicBf- 

StlS. 
[007 7] 

Wctf^T, -r-^fag^KSi^Ta, *D^7A 
IBS8t# 1 0 \C lAWMt a43<t #j8>£ b ^sait 

[007 8] _ 

SiOK a#ss?£ b S 4'u - tile £ *> , shn 

^Ae»»2 0rtKiJgfiR^nT^S*a^^, 7^ 

b-vXi l lfcttLT, -f*-i*fe>iM 1 3»cS^ 

■9-1 i 3tc<fc^T, x-^tggjsns. 

[0 0 7 9] 

ffe7$\ «»%c& A-757-1 0 7%5iiaL 
A-757-1 0 6lC<kr3TSt*2tlT, t^ft 
a tl^— (DW&ttMftTZo tiLWfcmftc eoy*-l)X 

a, )mafii 2 ^nr^scaa/^-v 1 

3 £ft, cafl^^-Vl 3fcJ;oTSS*Snn: 

flHBSJSPJfcetf, ttBtfcfflSl 1 2lc£oT, ^ffi^n 
T, *»3ta*J:t«>aiJfcb*fcH:«H*b©ffiW*» 

[0080] 

f**>i3, $-r, {fcBfcttigsi i 2 a, 7tS3SttS« 

^g-rso 7*-*x«^fe*tffiHi^a, mmz-m 
(■**■#■) £«*&£n, igi&^sa, 

IE5tl<:©»lS-£5 teBfi^tS^^T, *n 

y-7AEaiii*l 0% ; e©ffi75'lRl^iE5i»i:^»i«ti:So 

»«*1 0«»tt«*S«t?»)fc, 57- fl^XfeS 
[008 1] 

O^fflV^T, *a^7Afeg«{*l Olcx-^^IHS 
2|s^li5fiSI«»i:*^5*oy7AfB®«f*l 01C33V^ 

xa, fesau lT^sisiBWTtctc^ssitfiSit 

M2 2<OS«^R2 2 (AO ^+7>lil^<^^n 

o -tvsfrp., 7taMtts«i 2©fiffii 2 aicj&asn 
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rcR$m±m 22t<fcoTSi*? tittfflmtmye e ©sa 

•? , £*H8jfcK 2 2 1 «t o TEW* tlfcffiimWtWfc e 5: 
&m?ZC£lCjLiT, W*)fe a :fc£ £/#!!)£ b<D&fi 

[0082] 

**-t5K*nsr 22 (ao) &mm®ftc ic*tr § 

£#Mf5R2 2 (Al) <tt> ! t)/J^<SS*nTV5^ 
2©*®1 2 alCfcttS^&ftafc 

33<fctf#J&ftb#JlB3i§te®Kl 2<9*®1 2 atefi^ 
TRW -T 5 C t JcgBT 5 f-^OESS 5 frttilf&x 

[0083] 

S£MffiikM2 1 <D&M&R 2 1 (11) ffimttP 
Kc\Cft?Z>mimikWkZ 2<OK«^R 22 (Al) i 

ffil 1 atefe»5fiaB9J»3tc©EK«aiSiJStU bfc 

^•jt, {UHmwcflijiQKittafii io«ffii i a 

[0084] 

@5l±, *o4^£JE«§f*l Ofc, f-^5!2S 
[0 0 8 5] 

0 5 t^ns «fc 3 »c *a y^Lsmna&m 2 0 

oi±, lieu- lfJteai2 0 1 £, ®2©u-if)fei(i2 
02t tr-AXyy-y^2 0 3i:, ->f^2 0 4 
£, ^KKMg2 0 5£, 55-206, 2 0 8fc, 
A-757-2 0 7t, 1/VX2 0 9, 2 1 0, 21 
1, 2 1 2t, fi®4$fii3g2 l 3£, -Y*-2MrV9-2 
1 4 fcfcfiM/rVS. 
[0086] 

liowif)tiS2oia> iftAoowfir-i» 
*«*-rs)Hnf*»), 9\<D\^-wtMz o i 

[008 7] 

- A«8£*-S jiarc* $2© U-1f 3fc« 2 0 2 
[0088] 

WMt a <9)fc8S±ta±, ->f^2 0 4, 5 7-20 
6, ^H)fe^ISS2 0 5fe«kC/l-'>'X2 0 9#ffi«£n 
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^AfBSHKttl 04>K*JttihK2 1 ©^Sfc^LT, 
[00 8 9] 

t±, ->t'^2 0 4Ja-DtS&n5<»^, ffctftefca 

l ofcsg^tisctlc^s. !$r#7l£a<0)feg&±k:i9:tt 
£nfe£HW£lia2 0 5«, SS-T^x-^tLfc 

JO 

[00 90] 

-73, #SSJte b «, 57-208K«fc^ T5lt<* tl/c 
1^X2 1 O^LT, *oy-7AfE§$£#l 0<D 
SftfB5itS2 1 CD«SJC^LT, mSi©AAW%0*t>-p 
T, AW-TSo #!Dfcb<D)fcB&-Bctt, 
£nTl±^&(,\rc», ^n^iSSiftl Olca-r- 

[00 9 1] 

IES«# 1 0 tc l±%#)t a 43 J: tf#M)t b <DM7?^M» 

sn, cnict?), *Dy^i»egji«:i otitis 

*a^7AfB^/l2 0rtt, «Jft)teafeJ:t;#5g)tb»£: 
[0 0 9 2] 

-73, 7*-*<D?f£li*k:j3irvrtt % *Djr?24E*K 
ftiot &#Mt£ b <D*tf!!g*f 2 tu ctiic <k t? , *o 
^A£SUi2 OrttJg^nT^S^oy^A^, )fc 

iO 1 2%^-LT, -<*-SMr>i?-2 1 4tf)fcS 

•9-2 1 4fc«fc^T, -r-*k:^&;*ft5„ 
[009 3] 

ftfi73, ttHRNVftc a-757- 2 0 7 fcaiSL 
fcm, UVX2 1 lfcrt-LT, *D^ASS^f*l 0 
©S*fl»±M2 1 <D^®lc*fLT, MtttcAW-TS. 
[00 9 4] 

^e.nT^sHQ/^-vi 3tc-&t)-a-^ti, Hia/^^ 

40 ->1 3t«fcoTSWS4xfc44«©JfflI)te^, ttB^til 
g§2 1 3tc.fcoT, ^tfl^nT, %f*)ta43<fct;#^7t 
bS^tt#B^b«>{4B^i6*^nsi:i:fe»i:, Sift, 

[00 9 5] 

&L±.<D «t 3 iC^fig^ nfe * a ^5 L.|5SS^» 2 0 
50 T{±, iggAU 1 T'SS&H^JffiiTtcfc^-rsSWBSih 
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K2 2<DKI«SR2 2 (AO tf+#fc*2<&5£3n 
TVSfrfc, JtSjaiSSSl 2<D^Sl 2 alcjgfigsn 
*:Ei*l»itlil2 2fc*oTEM«*ifc«ffl»JIP3tte<DMl 
LfctfoT, <&S8tiJ§§2 1 3 let 
0 , EWteite 2 2 \cH o TESJSnftffiBftJSilft e £ 
fcm-r5Cfc»C<fcoT, «*fta*5<S:tf#BSftb<Q{£B 

X&tBfcSiSlfcfT 3 c i: W Wti £ 5 . 

[009 6] 

£ fc, g»B5±H 2 2 14, WtK a <fc tf#Sa# b k: 
*rrSKIfs£R 2 2 (AO) VmfMMVtc \cftir%> 

2 2 (A l ) S. V M^'XiSantV'Sn' 
P., 2<0%9l 2 alcfcttS^ttftafc 

33£tf#8g3tb#»§1£a«l 2©^Sl 2 afcfcV 
[0097] 

^R2i (a o ij\ &m&mytcicM?zBM®±m 

2 2©EftM£R2 2 (AO *«?M^<^«tlT(/^ 
%jffiltt&Kl KOill 1 afciBW-SflaiW 

[009 8] 

-I3«c. *a ^7 AfBS^tt l o left? 3«M#fc a © 
b(OAS*^e«>a («+0) . -Tfcfc)^ $&tf*:)fca£# 

Mftbtffcfft* (*+e) #9 0* icifi^sif, *n 
< D . itSSfiffc # arte 

[009 9] 

1 0 ^tttzmfoft a <D * £ *o AfB 
1 0 KM? %&m% b <D AAWl 0 9 0 ' 

[0 10 0] 

i±}EMM 2 o T*a* if *#jaf ntf , * d 9=? 

^7 At3S^ 1 0 KMt ZVSfcyt a © A*fft <fii5i.Zf 

*d ^Afag&tt i o fcjtrs#M)t b <ojjtm e <o 
<,vfftfr#4 5° Kis^lt?*5<:fef5i:ttf 

[0 10 1] 
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COtctb. gSJ^R 2 1 (AO) *5<fctfESMSR 2 2 

(ao) fci/cfct* -c£5ffit>j£</\*J*ft-e. «CHt» 

»$L<«1. 0%«T> <fcO#£b<tfO. 5%JiTF 
[0 10 2] 

cafi/^-yi 3A^f*)ta. #SS)tb*fc 
T^)t a , &Wt b $ fc»±g£#d ©KSkURM*^ 

f^)tta, #^b4s£tm£) l cd©)^±fc:. HO/** 
-vi 3*^fifflfSCi:*^^J;-5»c^ltr3c:^^ff 

3*% ^Jtafejclf^Hg^b^Alf^tliS^W^ 

ttB-rs»ii£»Ei 2icB»j6nTv**»6, ho 

[6 10 3] 

f*i oi±, «att*ffii i©*oBi i atcstte»nrc 

S^iwihK2 1 fc, )teSffittS*Sl 2<OSB5l 2alC§ 
W-6tiftS«l»itlR2 2 5»B6ihK2 1 . 2 

2<DE.m^f>\ iltftS (1) «J;ifS (2) *rifc 
•Ti^^^^nT^S^e., %lf*)ta43«tl/#»a)tb 

IC. %f*)ta43<ttf#H8)tb*f!:»±#M)tb*&B^i6 
30 &?ZC£ffBim\C%i& < , 
[0 10 4] 

[0 10 5] 

f?0. 6mmC0^5i:> 1- 5 2 ©JfflJf^* - ^ 

va«±»c, 8 7nm©JP£i:. 1- 3 
40 9 £0S*T^^Wr 5M g F 2 S i O 2 ©g-&%fr5>& 
9 1 nm«I?fc> 1. 7 5©®Sf^W 

2. 4 OO/S^T^^r^ST i 02*^*5MfflK^x 
7 6nm<iDl?t, 1. 7 5©®jT^«r#-TSY2 Oa 
fr£:S:5888lKfc, 129nmOfSt> 1. 3 9©I 
gf^^-rSM g F 2 £ S i 0 2©jg^l^e.*S^ 
Kfc, 9 4 nm<DjP;*£. 1. 1 5<0mS\&tt?%Y 

2 0 3*>e.*s^«aMts 

110nm©JfS£, 1. 3 9 ©ffiSf^W-TSM g F 
jo ziSi 0 2©ig-&i®^e.*5*eUK*> ctDJEK:, x 
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[0 10 6] 

&^X. m*0. 6mm©J?;£fc, 1. 5 2©JS#fsg 

U 7't;l/7r^y*l^7-<yStg±fC, 1 1 8nm 
comZt, 1. 3 9©ffiSf^#-T5Mg Fz 2: S i O 
2 OS-^frS.* Soffit, 1 0 1 nm<DmZt. 

4 6nmOiP?fc N 2. 4 0 OffiSf 3***Tr 5 T i O 2 
fr£*3M8l]gi:, lOSnmOfSt 1. 7 5 CD® 
m&ZGtZYz Oz frZKZmimt, 8 6nm«I 
Ji« 1. 3 9<0®Sf^*-T5Mg F2 tS i Oz© 

1 1 2nm©f?t, 1. 7 

5<DS#f^^-rsY 2 osfrimzsmmt, 107 

nm<E>JP£i:, 1. 3 9©SJf$^t5MgF2tS 

i oz<Dm-£Mfrt>%:z>mtim%, carats x/w* 

[0 10 7] 

fJO. 6mmC0JPSi:. 1. 52©jg#f^ 

*;P7rX^y^-^Y^»«±fi:. 1 1 7nm«9f? 
£. 1. 3 9<0®Sf^WT5Mg F2 £ S i O2 £Djg 
&Vllfr£>%iZ>m®,mt, lOZnmCf?^ 1. 6 2 
tOS^^fSA 1 2 0 3 ^?.*S«StSMi:, 6 3n 
m<Z>mZt, 2. 3 0<0®Sf^W-rSZnS^C,*:S 
SR^Hi:, 7 2nmCDJ?;££. 1. 8 5 CDjfflffs^W-T 
5Z rO Z tS i 0 2 ©zg-&%(*>e,«:5^t5JKi:, 14 
OnmOiPSi:, 1. 3 9 ^Jf^W-TSM g F2 t 

5 i Oz (Om^frttZimmt.. 9 6nm©JS;£ 

1. 7 5<Dmffim%&-r5Yz03fr£>%;z>mmm 

106nmOf?i:, 1. 3 9^®fff^*#-T5M 
gFafcS iOE^I^SSSM^ 

[0 10 8] 

®5f^l±s 5 3 2 n mffliKf A fc^Sdoubled-YAG 
# 3<0g»B§±^K®{± % doubled-YAGU— IfCDjfcg 

o^n^pn, 1. 2 3fi, 1. 2 7efeiifi. 310 

[0 10 9] 

■9-v^;l/#l, # 2*5<fctf# 3»c, IfcgAOU— ife 

SLfco U— ye— A<9&ftA«, S00nm^80 
OnmCllf, ^ffc^^c. 
[0 110] 

mmsmt. ei6»cij^*iTV5. 
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[0111] 

@6k:^?ti5«t-5fc, ^yy;V# 1, #2*5<fctf# 
3tDt>-rnfcfel^Tfe, &gA#5 3 0 nmftfjfiklfctt 

[0 112] 

— j&BA#7 8 0 nmftjfitcfcttSgimi:, "9" 
1 tei3l^ti*>j3. 1 %. ■9-v^';l/# 2fcfel-> 

•n±«$o. 9%-y-vy;i/# 3fc*^Ta*?j5. o%t* 

•3 /to 

70 [Oil 3] 

cnfcitK 7fc831tefi1£<D*mt LT\ 7W7 7 
(HSt^: 1. 5 2) JHSffeVfr* 

tic, l 3 <DK*f B&itlg 

ROfrO&S A 0 %£J5 3 0 n mfc^tU ffiBfW&IftOD 
j&SA 1 8 0 n mfceS-rn«. W*fta*5<J;t/ 

[0 114] 

5 3 2 nm©jSgA*Wr5doubled-YAGl^— If^m" 1 
SCfctfT-^ &SA 1 ©I/- tflf-AcOJt«tbT 
It. 7 8 0nm<9i£gA£#-r5CDffl*tt¥*{*l'- 

50 [Oil 5] 

HS&0IJ2 

^.T, 0. 6mmC0JS£i:. 1. 5 2 0®Jt^#-TS 

y-^^A^7xa^ffl^fcijwi±, -y-^^i/* 1 

T^l/^T-X^U^^^i/affitc^T. 0. 6mm 

vmzt. i. 5 2^®sf^wt-.5y-^'rAj!f^ 

40 [0 116] 

c: 5 LTfe»nfe^v7*;i'# 4fe<kt;-y->'y;i/# so 

[0 117] 

*SSM3 

VyifA/tt 1 , #2feit;#3tC s 5 32 nm£>jfeg 
A*#-r5doubled-YAGU— «f^ N S*5A«ftT, 59 
*fLT, •y->^';l/# 1 , # 2^*tf# 3£0S»^*PiS 
JO Lfco 
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[0 118] 
[0 119] 

07*i/->b09t^n5«i:-5»c. Wife-AO A 
7;1/#K #2*5<fctf#3<a5l*3S«l3:£0. 5%&T 
[0 12 0] 10 

mfiM 3 1 IrHhic it> aasbfciice, 

v7;l/# 1 feitf # 2 fcl3«fc*SStf»?>ftfc. 
[0 12 1] 

[0 12 2] 20 

IK l2t cft£©P£lc^*e,tt7-c*a^.kl2» 

^AfBSffitttf. -*W>}fcj£jBteatg 1 K 1 2fc, 
cn^©Kt^t^nfc*a^i».E^S2 0=£ti*.T 

[0 12 3] 

Sfc» I^HfiSMillCfe^Ttt. G3dVS*-Vl 3 
ti. ^fta«£tf#Mftb©A»73ft£«Kttfllfc:fi 
■•T57tSjgtt*ffi 1 2»C^*£ftT^52)\ HQ/** 
-VI 3*. !©{*)ta^j:t;#Ba^b«AW^"lRlfct±S 40 
ttffi!lkiffitH-rsft3g3i14»« l 2lci8tt3<rfc«£>-f L 

caci^-vi 3«^tS^S^ 

m2 2t. dws*-v i zttBtf&tircimm&mig. 

1 2fc«\ 5£NS5lblB2 2*)\ «*fta*5<ttf#!Stf6b 
© IMWlcQW? 5 <fe 3 icBBB-T 5 C £ & T*€ S. 
[0 12 4] 

04^3*t;0 5ic^tifc*oy-7AESS 

igBfcfc^Tfciu ffiB^Wftcfc. ftjgjgft»ffii l jo 



)fcjgj§&gtgl HMj^MiQ/^-VI 3tfi8St 

-vi 3ic«k-DT5itsnfcfiB©jffli)tc^ai-rsc 

fclcfctK W*fta:fc<fctf#m3fcb«fiBj*a43£Tm 
[0 12 5] 

1 0t±xwX*#©ttJg£#b-t<^S#. *n^5iJE 

f-F«*H& 7u*jr«JMKtH*LT»fVCfcJ: 
<, S&tOt. *— FU y5>fc|*jjfc£ns«fc3fc38l£S 

[0ffi<E»fS¥*l«f!H] 
[0 12 6] 

[01] 0 1 ttx aWWO»*LV"«*SWWIfc*»36P** 

[02] 02l£> 01 <£AT^£ft3g|5#<£>R&tfc*:SP# 
[03] 03ti, EMffiskm<Dm\BffimX'2bZo 

[04] 04 a, *ny^Af2as«*^. x-^fcfES 

U g£1-S*n^Af3fi*if£^BO:^T^AT 
[05] 0 5&. *n^2*fEai&{*U: N -r— *«:fES 

[06] 06&. l Jc*^T, K # 

SIS LfcEWHR-r y 9 7t^So 

[07] H7tt. JBWH3fc*^T, ^;1/#1<0S 
N*fc % i^ifif-2HOAi*ftfc©ll«*aK^fc*S* 

[08] 08&. ftttffil3IC«^Tx ^y;l/#2©g 

i^ife-A<DA«fttoBi«*W3ebft*s* 

[09] H9«. *Sfi0!l3^4ot^T\ ^vy;l/#3cOS 

mmt, i^ifif-^A»ftfc©B««iisbftis* 

[^^ittW] 

[0 12 7] 

i o *D^7^iawi* 
ik 12 yGm&mfo 

1 1 a . 12a *ffi 

1 3 paQ/^-v 

2 0 *a^AC»JB 
2 K 2 2 
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3 5, 



3 6. 3 7 



1 0 0 *u^9Ae»B£»B 

101 miCDls— ifftW 

102 m2<ou-^m 
i o 3 tr-Axyy 

1 0 4 y £ 

1 0 5 £H7fcSHg§ 

I 0 6. 1 0 7 ^—"7^9— 
108 59— 

10 9. 110. Ill l/VX 

I I 2 ffig^ass 

1 1 3 << 

2 00 *ny9AI3SB£i£B 
2 0 1 »l<DU-1f}K* 
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20 2 »2©U-1f3tt* 
20 3 If— 1*7>7Vv9 
204 ->*y£ 

20 5 ^ra^^gi 

20 7 

2 0 6, 2 0 8 59— 
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2 1 3 ffififcWS 
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a ftftft 

b mm 
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